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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a turbo 
molecular pump so constituted that rotational energy of a 
damaged rotor to be transmitted to a casing may be 
effectively decreased, even if the rotor rotating at high 
speed is damaged, by constituting a turbo molecular 
pump. 

SOLUTION: An upper casing 1 of a turbo molecular pump 
is constituted into a double casing structure, and a 
stationary blade 4 is fixed to an inner casing 21. A moving 
blade 5 is provided on a rotor 6. A thread groove pump 
stage 8 is provided on the rotor 6, a seal ring 22 arranged 
outside it is fixed to a lower casing 16 by bolts 24, and an 
annular projecting part 25 is formed on the fixing part. 
Clearances 27, 27' are respectively formed between the 
inner casing 21 and the outer casing and between the 
seal ring 22 and the lower casing 16 outside it. 
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[Designation of Document] SPECIFICATION 

[Title of the Invention] 
Turbo Molecular Pump 

[Abstract] 

[Problem] To provide a turbo molecular pump which is made 
capable of effectively reducing a rotational energy, as will 
be transmitted to a casing, of rotary members even when the 
rotary members are broken while rotating at a high speed. 
[Solving Means] An upper casing 1 of a turbo molecular pump 
is given a dual casing structure, and stator blades 4 are fixed 
in an internal casing 21 . Moving blades 5 are mounted on a rotor 
6 . on the other hand, the rotor 6 is equipped with thread groove 
pump stages 8. A seal ring 22 arranged outside of the rotor 
6 is fixed in a lower casing 16 by bolts 22, and an annular ridge 
25 is formed in the fixed portions. Between the internal casing 
21 and the outer casing and between the seal ring 22 and the 
outer lower, casing 16, there are clearances 27 and 27', 
respectively . 



1 



[ Claims ] 

[Claim 1] A turbo molecular pump comprising a moving/stator 
blade stage including: an upper casing having stator blades on 
the inner side; and a rotor having moving blades arranged in 
said upper casing, characterized: in that said upper casing is 
made to have a dual casing structure; and in that said moving 
blades are fixed in said internal casing. 

[Claim 2] A turbo molecular pump comprising: a moving/stator 
blade stage including an upper casing having stator blades on 
the inner side, and a rotor having moving blades arranged in 
said upper casing; and a thread groove pump stage including a 
thread groove formed in said rotor, and a seal ring arranged 
on the outer circumference of said thread groove, 
characterized: in that said upper casing is made to have a dual 
casing structure; in that said moving blades are fixed in said 
internal casing; and a guide portion for holding said seal ring 
rotatably when said fixing means is broken is provided at a 
portion where said seal ring is fixed in an outer casing. 
[Claim 3] A turbo molecular pump as -set forth in Claim 1 or 

2, wherein a clearance for suppressing an impact energy when 
a rotary member is broken from being transmitted to said outer 
casing is provided between the outer casing and the internal 
casing constructing said dual casing. 

[Claim 4] A turbo molecular pump as set forth in Claim 2 or 

3, wherein said internal casing and said seal ring are made 
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separate, and wherein said internal casing is fixed through a 
support member in the outer casing constructing said dual casing 
structure whereas said seal ring is fixed on the casing 
separately of said internal casing. 

[Claim 5] A turbo molecular pump as set forth in any of Claims 
2 to 4, wherein a bearing is interposed between said seal ring 
and the casing on the outer side of said seal ring. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field the Invention Belongs to] The present 
invention relates to a turbo molecular pump comprising a 
moving/stator blade stage including: an upper casing having 
stator blades on the inner side; and a rotor having moving blades 
arranged in said upper casing, for evacuating the gas from an 
intake port to an exhaust port. 
[0002] 
[Prior Art] 

Fig. 5 is a longitudinal section of a turbo molecular pump 
of the prior art. In an upper casing 1 and a lower casing 16, 
there are formed an intake port 2 and an exhaust port 3 for the 
gas. In the inner side of the upper casing 1 between the ports, 
there are fixed stationary blades (or stator blades) 4 which 
are held in position by a spacer 13. 

[0003] Reference numeral 6 designates a rotor which carries 
moving blades (or rotary blades) 5 and thread groove pump stages 



8 and which is rotated by a rotary shaft 7 . Moreover, the moving 
blades 5 and the stator blades 4 are arranged alternately in 
the axial direction. 

[0004] Between the rotary shaft 7 and a stator 17 arranged 
around the former, on the other hand, there are provided an upper 
radial bearing 9, a lower radial bearing 10, a thrust bearing 
11 and a motor 12 for rotating the rotor 6 at a high speed. Over 
and below the rotary shaft 7, moreover, there are provided an 
upper protective bearing 19 and a lower protective bearing 20. 
[ 0005 ] The outer circumference of the thread groove pump stages 
8 are confronted through a minute clearance by a seal ring 14 
for raising a compression effect and are fixed on the lower 
casing 16 by diametrically large bolts 18 which are hard to 
shear. Between the lower casing 16 and the upper casing 1, on 
the other hand, there is arranged an "O" ring 15 for a vacuum 
seal. 

[ 0006 ] In the turbo molecular pump thus constructed, when the 
rotor 6 having the moving blades 5 , the thread groove pump stages 
8 and the rotary shaft 7 is rotated by the motor 12 at a speed 
as high as 10,000 to 100,000 rpm, for example, the gas to be 
discharged is evacuated from an intake port 2 through the moving 
blades 5, the stator blades 4 and the gas passages of the thread 
groove pump stages 8 to the exhaust port 3 so that the side of 
the intake port 2 is evacuated to a high vacuum. 
[0007 ] in this turbo molecular pump thus constructed, however, 



the rotary member takes the proportionally larger mass as the 
displacement and size become the larger, so that the rotary 
members such as the rotor 6, the moving blades 5 and the thread 
groove pump stages 8 rotating at a high speed rotate with a 
remarkably high rotational energy. 
[0008] 

[Problems that the Invention is to Solve] When either abnormal 
vibrations exceeding an allowable level occur from the outside 
or abnormal situations occur in the turbo molecular pump having 
the structure thus far described and rotating at a high speed, 
there arises a problem that the rotary members having a high 
rotational energy are broken and scattered to exert a serious 
impact on the casing of the turbo molecular pump to deform the 
casing and to break the bolts fixing the turbo molecular pump 
body . 

[0009] The present invention contemplates to provide a turbo 
molecular pump which is equipped, even in the turbo molecular 
pump having the aforementioned large displacement and size, 
with structural means for absorbing the rotational energy into 
the casing so that the rotational energy to be transmitted to 
the casing may be reduced even if the rotary members rotating 
at a high speed are broken, thereby to improve the strength and 
reliability of the casing and to reduce the propagation of the 
impact to the outside. 
[0010] 
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[Means for Solving the Problems] In order to solve the 
above-specified problem, according to the invention, there is 
provided a turbo molecular pump comprising a moving/ stator 
blade stage including: an upper casing having stator blades on 
the inner side; and a rotor having moving blades arranged in 
said upper casing, characterized: in that said upper casing is 
made to have a dual casing structure; and in that said moving 
blades are fixed in said internal casing. 

[0011] Here, a clearance for suppressing an impact energy when 
a rotary member is broken from being transmitted to said outer 
casing is preferably provided between the outer casing and the 
internal casing constructing said dual casing. 
[0012] According to this turbo molecular pump of the invention, 
even if the rotary members having the high rotational energy 
are broken and scattered during the high-speed rotation into 
the turbo molecular pump, the scattered pieces impinge on the 
internal casing so that the kinetic energy of the pieces is 
absorbed by the plastic deformations of the pieces. 
[0013 ] Since the internal casing and the outer casing are given 
the dual casing structure to form the clearance inbetween, 
moreover, the broken pieces will not impinge directly on the 
outer casing. 

[0014] In order to solve the above-specified problem, on the 
other hand, according to the invention, there is provided a turbo 
molecular pump comprising: said moving/stator blade stage; and 
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a thread groove pump stage including a thread groove formed in 
said rotor, and a seal ring arranged on the outer circumference 
of said thread groove, characterized: in that said upper casing 
is made to have a dual casing structure; in that said moving 
blades are fixed in said internal casing; and a guide portion 
for holding said seal ring rotatably when said fixing means is 
broken is provided at a portion where said seal ring is fixed 
in an outer casing. 

[0015] in the turbo molecular pump thus constructed according 
to the invention, the aforementioned effect can be achieved by 
giving the upper casing the dual casing structure. In addition, 
when the -thread groove pump stage is broken, its broken pieces 
are received by the seal ring . When the bolts or the like fixing 
the seal ring on the casing are broken, the seal ring is guided 
to rotate by the guide portion thereby to absorb the kinetic 
energy of the broken pieces "by its inertia and friction. 
[0016] Thus, the energy of the pieces, as scattered according 
to the breakages of the rotary portions of the turbo molecular 
pump, is absorbed through the deformations of the internal 
casing and through the breakages and rotational motions of the 
fixing portions of the seal ring so that the impact to be applied 
to the outside of the turbo molecular pump can be reduced. 
[0017] The aforementioned turbo molecular pump of the 
invention can be given a structure wherein said internal casing 
and said seal ring are made separate, and wherein said internal 



casing is fixed through a support member in the outer casing 
constructing said dual casing structure whereas said seal ring 
is fixed on the casing separately of said internal casing. 
[0018] This construction makes it easy to manufacture the seal 
ring and the internal casing and to manufacture and assemble 
the turbo molecular pump- 

[0019] in the turbo molecular pump according to the invention, 
on the other hand, a bearing is preferably interposed between 
said seal ring and the casing on the outer side of said seal 
" ring . This construction makes it easy for the bearing to rotate 
the seal ring when the rotary portions of the turbo molecular 
pump are broken to transmit the kinetic energy of their broken 
pieces to the seal ring, so that the energy of the pieces can 
be effectively absorbed by the rotations of the seal ring. 
[0020] 

[Mode for Carrying Out the Invention] 

The turbo molecular pump according to the invention will 
be specifically described in connection with its embodiments 
with reference to Figs. 1 to 4 . Here in the .following 
embodiments, the portions of the same constructions as those 
of the apparatus of the prior art shown in Fig. 5 will be 
designated by the common reference numerals so that their 
descriptions may be simplified. 

[0021] (First Embodiment) First of all, a turbo molecular 
pump of the first embodiment will be described with reference 
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t o Fig. 1. » 'Ml- 1- reference numeral 21 designates an 
internal casing which is arranged through a clearance 27 in the 
upper casing 1. The internal casing 21 and an inner spacer 13 
are vertically fixed through a minute clearance. 
(0022, Humeral 22 designates a sea! ring which is arranged to 
confront a thread groove pump stage 8 and to form the clearance 
27 on the inner side of a lower casing 16. The seal ring 22 
and the internal casing 21 are given an integral structure and 
are fixed on the upper face of the lower casing 16 by bolts 24. 
" I 0023 ] Numeral 23 designates bolts for fixing the upper portion 
„ f the internal casing 21, and the numeral 24 designates bolts 
tor fixing the seal ring 22 and the lower portion of the internal 
casing 21 in the lower casing 16. For the bolts 24, there is 
adapted a bolt size of the small diameter which is required to 
have a low shearing energy. Numeral 25 designates an annular 
ridge of a low rigidity which is formed on the outer 
circumference of the seal ring 22. The annular ridge 25 is 
fitted in a recess which is formed in the upper face of the lower 
casing 16. so that it acts as a guide portion for retaining the 
seal ring 22 rotationally when the bolts 24 are broken. 
[00241 Numeral 26 designates a notched recess formed in the 
inner side of the upper portion of the upper casing 1. This 
notched recess 26 is provided for preventing the upper end 
support portion of the internal casing 21 from being strictly 
restrained when impacted. The numeral 27 designates a 
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clearance which is formed between the internal casing 21 and 
the outer casing 1. This clearance (or space) 27 is provided 
for matching deformations, so that an impact may not be 
transmitted to the outer casing 1 even when the internal casing 
21 is plastically deformed by the impact. 
[0025] 

Between the seal ring 22 and the lower casing 16, on the 
other hand, there is formed a similar clearance 27'. The 
remaining constructions are substantially identical to those 
of the turbo molecular pump of the aforementioned prior art, 
as shown in Fig. 5. 
[0026] 

According to the turbo molecular pump of this embodiment 
thus constructed, a rotor 6 having moving blades 5, the thread 
pump stage 8 and a rotary shaft 7 is rotated by a motor 12 at 
a speed as high as 10,000 to 100,000 rpm, for example. Then, 
the gas to be discharged is evacuated from an intake port 2 
through the moving blades 5, stator blades 4 and gas passages 
of the thread groove pump stages 8 to an exhaust port 3 so fhat 
the side of the intake port 2 is evacuated to a high vacuum. 
[0027] Rotary members such as the moving blades 5 or the thread 
groove pump stages 8 having high rotational energies will 
scatter into the turbo molecular pump, if broken by abnormal 
vibrations exceeding an allowable value or internal abnormal 
situations during the high-speed rotations of the turbo 
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molecular pump. For example, the pieces, as broken and 
scattered from the vicinity of the thread groove pump stages 
8, are received at first by the seal ring 22 so that the seal 
ring 22 is deformed and rotated. 

[0028, Moreover, the bolts 24 fixing the seal ring 22 are 
sheared and broken to absorb the kinetic energy owned by the 
pieces. After the bolts 2 4 were sheared, moreover, the seal 
ring 22 absorbs the kinetic energy of the pieces by the inertia 
and friction while being guided to rotate by the annular ridge 
25. 

[0 029] On the other hand, the pieces, as scattered from the 
vicinity of the moving blades 5, break the stator blades 4 and 
the spacer 13 and impinge against the internal casing 21 through 
the spacer 13 to absorb the kinetic energy by the plastic 
deformations and the rotations . Therefore, the pieces will not 
pass through the internal casing 21. Considering the 
deformations, on the other hand, the clearance 27 of several 
millimeters is formed between the internal casing 21 and the 
outer casing so that no direct impingement occurs against the 
outside upper casing 1. 

[0 030] Since the notched recess 26 is formed on the inner side 
of the upper portion of the upper casing 1, moreover, the upper 
portion of the casing 1 is liable to be deformed without strictly 
restricting the plastic deformations and the rotational 
movements of the internal casing 21. 
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,0031, m the turbo .olecuUr pump of Fig. 1. « <*-ribed 
nereinbefore, in order that the rotational energy of the rotary 
members rotating at a high speed may be absorbed even if they 
are broKen. the casing is given t h e dual casing structure so 
that the rotational energy is absorbed by the plastic 
^on-tion. and the rotations of tne internal casing, and tne 
clearance is forced so that tne impact may not be transmitted 
directly to the outer casing. 

,0032, Moreover, the fixing bolts 24 of the seal ring 22 for 
" receiving the impact are sheared and broKen to absorb the energy. 
As a result, the rotational energy is not transited directly 
to the casing so that the casing can be prevented fro, being 
b roKen or deformed while reducing the impact upon the outside 
,e.g., the body fixing portion such as the pipe lines, of the 
turbo molecular pump body. 

[0 033] (Second Embodiment) Here will be described a turbo 
molecular pump according to a second embodiment with reference 
to Pig . 2 . in this second embodiment , the turbo molecular pump 
of the foregoing first embodiment is modified in construction 
S uch that the seal ring and the internal casing are separately 
manufactured and assembled to maKe the upper portion mounting 
structure of the internal casing different. 

[0034, in Pig. 2, reference numeral 3! designates an outer 
casing of the turbo molecular pump; numeral 32 designates an 
internal casing which is arranged through the clearance 27 » 



the outer casing 31; numeral 33 designates bolts for fixing the 
lower portion of the internal casing 3 2 and a lowermost spacer 
36; and numeral 34 designates a support member for supporting 
the upper portion of the internal casing 3 2 . The support member 
34 is fixed at its leg portion on the inner side of the upper 
portion of the outer casing 31. 

[003 5] Numeral 3 5 designates bolts for fixing the upper portion 
of the internal casing 32 on the support member 34, and numeral 
3 6 designates the lowermost spacer for fixing the stator blades 
4. Numeral 3 7 designates a seal ring which is arranged to 
confront the thread groove pump stages 8 and fixed in the lower 
casing 16 by the bolts 24 . The seal ring 37 is engaged to support 
the lowermost spacer 3 6 by the steps which are formed on the 
outer circumference of the same seal ring 37. 
[0036] As described above, the internal casing 32 is supported 
at its upper portion by the support member 34 and at its lower 
portion through the lowermost spacer 3 6 by the seal ring 37. 
The remaining constructions are substantially identical to 
those of the turbo molecular pump of the foregoing first 
embodiment shown in Fig. 1. 

[0037] According to the turbo molecular pump of the second 
embodiment thus constructed, the seal ring 3 7 and the internal 
casing 32 are separately manufactured, and the lower portion 
of the internal casing 32 is mounted through the lowermost spacer 
3 6 on the seal ring 37 whereas the upper portion of the same 
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internal casing 32 is supported by the support member 34. 
[0038] These constructions facilitate the manufacture of the 
seal ring 37 and the interna! casino 32 and the assembly of the 
turbo molecular pump. If the rotary members rotating at a high 
speed should be broken, their rotational energy would be 
absorbed by the plastic deformations and the rotations of the 
internal casing 32 thereby to provide functions and effects 
similar to those of the turbo molecular pump of the foregoing 

first embodiment. 

" [0 039] (Third Embodiment) Here will be described a turbo 

, nrH . nn to a third embodiment with reference 
molecular pump according to a tnira eu 

to Fig- 3. The turbo molecular pump according to the third 
embodiment assumes the case in which the rotational energy of 
the rotary members, as . calculated from the capacity, size and 
so on of the turbo molecular pump, is lower than that of the 
foregoing first embodiment or second embodiment. As compared 
with the aforementioned prior art, the seal ring is shaped 
larger, and the bolts for fixing the seal ring are given a size 
requiring a less energy for the shearing action. Moreover, the 
turbo molecular pump is constructed by forming an annular ridge 
on the outer circumference of the seal ring. 

[0 040] in Fig. 3, numeral 41 designates an enlarged seal ring 
which is arranged to confront the thread groove pump stages 8 
and fixed on the lower casing 16 by bolts 42. These bolts 42 
fix the seal ring 41 in the lower casing 16, and a smaller 
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diameter which requires a lower energy for the shearing action 
is selected as their size. 

[0041] Numeral 43 designates an annular ridge having a soft 
rigidity, which is formed on the outer circumference of the seal 
ring 41. This annular ridge 43 is fitted in a recess which is 
formed in the upper face of the lower casing 16. 
[0042] As described above, the enlarged seal ring 41 is fixed 
in the lower casing 16 by the diametrally small bolts 42 which 
require a lower energy for the shearing action. The remaining 
constructions are substantially identical to those of the 
structure of the turbo molecular pump of the prior art shown 
in Fig.. 5. 

[0043 ] According to the turbo molecular pump thus constructed, 
the seal ring 41 is fixed by the diametrally small bolts 42. 
If the rotary members rotating at a high speed are broken, the 
pieces, as broken and scattered from the vicinity of the thread 
groove pump stages 8, are received at first by the large-sized 
seal ring 41 so that the seal ring 41 is plastically deformed 
and rotated. 

[0044] in addition, if the bolts 42 fixing the seal ring 41 
are sheared and broken, the kinetic energy of the broken pieces 
is resultantly absorbed. After the bolts 42 were sheared, 
moreover, the seal ring 41 is guided to rotate by the annular 
ridge 4 3 thereby to absorb the kinetic energy of the broken 
pieces by its inertia and friction. 
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[0 045] Thus, the energy is effectively absorbed so that the 
energy to be transmitted from the pieces to the casing can be 
suppressed to a low level. As a result, the deformations and 
the breakages of the casing can be prevented to reduce the impact 
on the outside of the body of the turbo molecular pump. 

[0 046] (Fourth Embodiment) Here will be described a turbo 
molecular pump according to a fourth embodiment with reference 

to Fig. 4 . According to this turbo molecular pump of the fourth 

embodiment, the turbo molecular pump of the third embodiment 
"is modified by providing a bearing at an upper portion of the 

outer circumference of the seal ring. 

[0047] in Fig. 4, numeral 51 designates a seal ring which is 
arranged to confront the thread groove pump stages 8 and fixed 
in a loW casing 55 by bolts 52, and these bolts 52 fix the 
seal ring 51 in the lower casing 5 5 and are sized to have such 
a small diameter which requires a low energy for the shearing 
action. 

[0048] Numeral 53 designates a bearing which is interposed 
between the outer circumference of the seal ring 51 and the ridge 
54 . This ridge 54 is raised from the lower casing 55 to support 
the bearing 53. The lower casing 55 is mounted on the lower 
portion of the casing 1 to construct the casing body. The 
remaining constructions are substantially identical to those 
of the structure of the turbo molecular pump of the foregoing 
third embodiment . 
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[0 049 ] According to the turbo molecular pump of the third 
embodiment thus constructed, if the rotary members rotating at 
a high speed are broken, the pieces, as broken and scattered 
from the vicinity of the thread groove pump stages 8, are 
received at first by the seal ring 51 so that the seal ring 51 
is plastically deformed and rotated. The kinetic energy of the 
broken pieces is absorbed by the bolts 52 fixing the seal ring 
51, when these bolts 5 2 are sheared and broken. 
[0050] The upper portion on the outer circumference of the seal 
" ring 51 is rotatably supported by the bearing 53 . After the 
bolts 52 were sheared, therefore, the seal ring 51 is guided 
by the bearing 53 and the annular ridge 4 3 to rotate thereby 
to absorb the kinetic energy of the broken pieces by its inertia 
and friction. 

[0051] Thus, the kinetic energy is: applied to the seal ring 
51 which is supported by the bearing 53, so that the seal ring 
51 is rotated to absorb the rotational energy effectively. As 
a result, the energy to be transmitted to the casing can be 
•suppressed to a low level to prevent the deformations and 
breakages of the casing. 
[0052 ] 

[Effects of the invention] According to the invention, as has 
been described in detail hereinbefore, there is provided a turbo 
molecular pump comprising a moving/stator blade stage 
including: an upper casing having stator blades on the inner 
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side; and . rotor having moving blades arranged in said upper 
casing, characterised: in that said upper casing is made to have 
. dual casing structure; and in that said moving blades are fixed 
in said internal casing. 

1 0053 J Even if the rotary members of the turbo molecular pump 
are broken and scattered into the turbo molecular pump, the 
scattered pieces impinge on the internal casing so that their 
kinetic energy is absorbed by the plastic deformations . Since 
the internal casing and the outer casing are made into the dual 
" casing structure to form the clearance inbetween, moreover, the 
scattered pieces will not impinge directly on the outer casing. 
[0054] According to the invention, on the other hand, there 
is provided a turbo molecular pump comprising: said 
moving/stator blade stage; and a thread groove pump stage 
including a thread groove formed in said rotor, and a seal ring 
arranged on the outer circumference of said thread groove, 
characterized: in that said upper casing is made to have a dual 
casing structure; in that said moving blades are fixed in said 
internal casing; and a guide portion for holding said seal ring 
rotatably when said fixing means is broken is provided at a 
portion where said seal ring is fixed in an outer casing. 
(0055] in the turbo molecular pump thus constructed according 
to the invention, the aforementioned effect can be achieved by 
giving the upper casing the dual casing structure. In addition, 
when the thread groove pump stage is broken, its broken pieces 
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are received by the seal ring. When the bolts or the like fixing 
the seal ring on the casing are broken, the seal ring is guided 
to rotate by the guide portion thereby to absorb the kinetic 
energy of the broken pieces by its inertia and friction. 
[0056] In the turbo molecular pump of the invention, on the 
other hand, the internal casing and the seal ring are separately 
manufactured, and the internal casing is fixed through the 
support member in the outer casing whereas the seal ring is fixed 
on the casing separately of the internal casing. As a result, 
the turbo, molecular pump can be easily manufactured and 
assembled. 

[0057] In the construction wherein the bearing is interposed 
between said seal ring and the casing on the outer side of said 
seal ring, the rotation of the seal ring is smoothed to effect 
the absorption of the kinetic energy of the .broken pieces when 
the turbo molecular pump is broken. 
[Brief Explanation of the Drawings] 

[Fig. 1 ] A section showing a construction of a turbo molecular 
pump according to a first embodiment of the invention. 
[Fig. 2] A section showing an essential portion of a turbo 
molecular pump according to a second embodiment of the 
invention. 

[Fig. 3] A section showing an essential portion of a turbo 
molecular pump according to a third embodiment of the invention. 
[Fig. 4] A section showing an essential portion of a turbo 

19 



f 



molecular pump according to a fourth embodiment of the 
invention . 

[Fig. 5] A section showing a construction of a turbo molecular 

pump of the prior art. 

[Designations of Reference Numerals] 
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Upper Casing 


2 


Intake Port 
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Exhaust Port 
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Stator Blade 


5 


Moving Blade 


6 


Rotor 


7 


Rotary Shaft 


8 


Thread Groove Pump Stage 


9 


Upper Radial Bearing 


10 


Lower Radial Bearing 


11 


Thrust Bearing 


12 


Motor 


13 


Spacer 


14 


Seal Ring 


15 


O-Ring 


16 


Lower Casing 


17 


Stator 


18 


Bolt 


19 


Upper Protective Bearing 


20 


Lower Protective Bearing 
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21 internal Casing 

22 Seal Ring 

23 Bolt 

24 Bolt 

25 Annular Ridge 
2 6 Notched Recess 
27 clearance 

27' clearance 

31 Outer Casing 

32 Internal Casing 
3 3 Bolt 

34 Support Member 
3 5 Bolt 

3 6 Lowermost Spacer 
37 Seal Ring 

41 Seal Ring 

42 Bolt 

4 3 Annular Ridge 

51 Seal Ring 

52 Bolt 

53 Bearing 

54 Ridge 

55 Lower Casing 
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